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" WATTONAL ADVISORY COMMITTER FOR AERONAUTICS

RESZARCH MEMORANTIM

JE T —

LOW-SPIED CRARACTRRISTICS IN SITCH OF A h2° SWEPTRACK

WING WITH ASPECT RATIO 3.9 AND
CYRCULAR-APC AIRVOIT, SUCTICNS
By Robert i, lieely and William Xoven

STMMARY

Recults are prcaented ol teats made in the Langley 19-foot
pressure tunmel to determine the low-speed pitch characteristiers
of a 420 aweptback wing with circuler-arc airfo!l rections, an
asnect ratio of 3.9, ard n tnpor ratio of 0.625. The effects on
the wing characterirtics of oxtencible rowni-nnse lending-edce
flape located on the outbonr! 70 percent of tho semispan, and of
a fuselage with finenexss rmtin 10.2 located in low, midlle, and
high poeitions wero investignted. The terts covered a rengo of
Reynolde mmber from 3.0) X 106 to 9.60 106,

Tho claructericticos of tho becle wing from low-speed considere-
tions were poor. Maximm 117t coefficients of about 0,75 and 0.95
were obtainel for the plain wine an® fer the wing with half-span
split flape deflected 607, respoctively. Largn unstable variations
in pitching moment cauned by tip stalling and appreciable incronses
in drag occurred at moderate angles of attack. The wing with
leading-eico flapn exhibited reasonadly good cinracteristics. The
addftion of leadinz-edze 11aps increaned cr’mex to 1.18 for the

wing without cplit flapa end to 1.52 for th~ wing with aplit fleps
anl elininnted the largo unstable variations 11 pitchiinz moment by
delnying atalling over the outboeard sactions of tiwe wing. The
fusolage in any of tha thres poniticna preduced no lareco effects on
the chnracteristica cf the bnecic wing. For the wing with leadine-
vdge flepa the pitching-moment verfation near maximwma 110t wos
reversed I'rom A ntable to an wnntable condiition by the 2ddition of
tho fuselace in the midilo pcoition. Over the rave of Reynolds
nunber tastel, there w:s 1o upnrociasdble scale of'fect on the
characteristics of the wing,
1

A compacison of the basic winm characteristics with those of
en NACA 6Gli3-112 nwepibtack wing with nearly identical plan f'orm
roverled that, from low-asead nonsilerations, the dasic circular-
arc wing van deoiladly inforior In mont respectnr to the Gh-nertesn
ving. VWith leadins-edpe tlane tho characterietices of the two
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wings more nearly approached each other, although the drag of the
eai.reu::r-u-c ving vas still considoredly higher than that of the
=series ving. o

TNTRODUCTION

The use of sharp leadirg-edge airfoll sections on swept wings
has been contemplated as a means of reducing dreg at supersonic
velocitiea. Inasmuch as adveree lungitudinel etebility and stalling
characteristice on ewept wirgs with conventionsl profiles have been
encountered at low spesd in previoue investipetions, it wae considered
desirable to investigete the low-rieed chiaracieristive of & swept
ving with a cherp leadling edge. /4 ecriec -.I' tests werc made, theras-
fore, in the Lungley 19-i 05t prescure turnel on o wing heving 42°
swceptack at the leading edge und incerporating thin eyrmetrical
circuwiar-arc airfail eactions. The wing had un aspect :-atio of 3.9
and a tarer ratio ci 0.625.

The characteristicas or thc bdusic wing in pitch with and without
S0-percent semisron eplit "laps were obteiued from force measure?ntl
and stall studies ovor a range cf Reynolds rumber from 3.09 x 10
to 9.00 x 106. To investigate tihe poroibilitice of improving the
charactesistice of the wirg by mesns o a leading-edge device, two
tyves cf leading-edge flaps, a tlnt and a curved 1lap, of armroxi-
mately TO-percernt span were tected. Tho ei'tects of e fuceluge in
several verticnl jositions on the churacteristics ol the wing were
algo determined. As an aid in evaluating the results of this
investigatiun, the data are camparcd with tle results of toate of
& ving with rearly identical plan form but incurporating NACA 64;-112

airfoil nections (references 1 and 2).
COEFFICIENTS AND SYMBOLS

The data ere referred to a set of axes colnciding with the
wvind axes. Al) coefliciente are bceed upon the dimensions of the

‘basic wing. Pitching momente are computed about the quarter chord
of the mean asrodynumic cho:d.

oy 111t coefficient (L/qS)

c! aaximm 11t coefficient
Cp drag coefficient (D/q3)
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- pitching-moment coefficient (M/qS®)
Reynolds number (pV&/u)
Mach mumber (V/a)
angle of attack of wing chord line

rate of change of pitching sxment with lift coefficient

bEE,

drag

pitching mement adbout quarter chard of meen aerodynamic
chord

ving area

mean terodynamic chord measured perallel to the plane
b
of symmetry (y‘ cea:y)
. 0

distance from the lesding cdge of the chord at plene of
symmetry to quarter-chord point of the mean aerodynamic

> /2
chord (§ / cx dy)
0

longitudinal distence, parallel to plans of symmetry,
from the leading edge nf the 1oot chord to quarter-
chord point of each seztion

docal chord meesured parellel to the plane of symmetry

spanwise coordinate




e .
free-stream dynanmic presswre (?'e)
free-strean velocity :

maos dengity of air

coefficient of viscoeity

velocity of sound

MODEL

A sketch of the wing and fusclage 1s presented in figure ) and
a photograph of the wing is shown in figure 2. The wing had an
aspect ratio of 3.9% and a :rtio of *ip choid to root cho-@ of 0.623,
A straight line connecting the leuding odge of the root and
theoretical tip chordp was ewept back 42.05°, The wing, which wns

of polid stecl conntmetion, wes fabricated with © constant. vudtus

of £3.25 inches at each oparwipe section in a nlune po-pcriieular

to the lire of raxima: thicimness indicated irn figurs 1. Coniwguertly,
the leadiny and tralling edgen were ullzhtly curved, the .nxl-un
deviation fioa a ntinipght line lolring the leoa'ineg edgen of the

root end tip chor®: being atout 0.4 inch, The alifoil cectionn
normal to the line of mixi-wua thickness we-o syrietrical circulais-
arc scctiona havin- a marisum thickness at 50 percent chord of 10 pere
cent at tho root ard 5.4 pe.cont aut *ho tip. (S20 fig. 1,) PFainllel
to the plane of gyrumetry, the ving had o thiicinmeas of 7.9 percont
chord at the root and 5,2 percent choil at the tip. The wing wvas
lacquered and sended to obtnin a mi.ooth purface.

The feclape was cilicu’ar in croes mection an® had a fineness
ratio of 10.2., The maxisun diumeter was 40 pa—-cent of the root ~homd,
The centar nocction hné removatrle tlockso to permit aitachment to the
wing et thrne vertical poeitioni. (See fig. 1.) Ordinates fo: the
fuselere arc preacnted in table I, The fuselape wus constiucted of
laminated muhoyany and lhind a sooth finish.

The modcl wae proviced with 20-porcent-cho:vl tieilingeed;o eplit
flaps vhich vere dcflected €0° from the lower rurfuco of the wing in
a plane normal to the 80-percont (hingo) chord lino. (Cee fiz. 3.) For
. most of the wing-nlono tests, themo flaps extended over tho inboard
%0 percent of the wing semispan, but foi the win;-fuselaps toota
and for soveral wirg-alone testas a section of sach {lon (12.h porcent
of the wing semispan) was removed ot the centor portion of the wing,
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These two split-flap configurntions are hereinafter referred to as
econtinuous and cut-out split flaps,

Two types of leading-edge flaps were tested; one was flat in
crosn section and the other, curved. A schemctic drawing giving
yertinont dimensions is presented in figure 3 and a photograph of
the leading-edge flap installations is given in figwre 4. The
flaps were of constant chord end extended from the 28-percent to
the 97.5-percent -semispan station. The fleps were approximately
12 percent chord end 18 percent chord et the irnboard and outboard
ends, recpectively, =nd vere deflected 37° down from the wing chord
line in & plunc perpendiculwr to a line Joining the leading edges
of the root and tip chords. The area of the leading-edge flape
wac eprreximately 10 percent of the wirg area. A nose radius wes

obteined by wvelding & %-mch steel tubc to the steel flep and then
fairing to give 2 emooth contows.

TECTS

Tects were mede in the Langley 19-foot pressure tunnel with
the eir compressed to 33 pounds per square inch absclute. The
wing was cupported us shown in figure 2. Lift, drag, and pitching
noment vere meusured for the following values of Reynolds number
and Mach ugber:

M,

.09 x 106 | 0.068
.32 34

5 «179
: .215

The majority of the teets woro conducted at Reynolds numbers
of 3.09 x 106 end 8.20 x 106. Some wing-alone tcsts were run at
2 Reynolds numder of 9.€0 3¢ 106 and the combinstion of midwing
fucelrge and flet-loudirg-edge flep was tected ot a Roynolds
nuzber of 5.32 X 106. Tho stell characteristics of most of the
configurations were studied at a Reynolds mummber of 8.20 x 100,
but the flet-leading-edge flap conligureticns were Iinvestigated
at a Reynolds mmber of 5.32 X 106. The etall studies were made
by visual otservution and from motion-picture recoids of the
belavior of wool tufts uttuched to the upper sw-lface of the wing
at the 10-, 20-, 40-, €0-, 80-, and 90-percont-chord stations.

s sl e kol i
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CORRECTIONS TO DATA

The data presented her-ein have been corrected for support
tare and interfeence ciffeccts and for al-gtieum miselinement.
The Jet-boundary co.,rections to the angle of &tteck and drag
coeflicient wore celculnted [rem refcrence 3 and arc as follows:

Aa = 1.00 Cf,

&y = 0.0152 02

‘Phe correction to the pitching-mcment coeffictient dus to the tunnel-
induced distortion of the wing loeding is g

Mm L] OOW %
. A3l sexrrections were added to tho data.
RESULTS AND DISCUSSION

. The results of thc investigation of the plain wing and the

wing with split fleps (hereinafter referred to as basic wing
confifurations) are prosented in rlgures 5 and 6. Thece data

are cumpared in figure T with date on the NACA Gh-series wing

of reference 1. The detr Jor the leading-edge=ilip tests we given
in figurec 8 to 11, and the rosulis cf the wing-fuselore investi-
gation are prevented in figuree 12 to 4. To asuisi in interpreting
the lift-drag varicticns in tcims of power-ori rlidinp charuzzteristics,
contouwrs of constent gliding opecd und constant vertlcul (niuklnc)
speed aro nuperinpoced .n the lift-dreg pilics of seversd onflpu-
retions in :Migure 1., For the conoting speed contows & wing louding
of 40 pounds yer square foul wis uwomumed. The criects ot ihe leudinge
edge flars nnd ihe fucelage on the lungitudinel-stelility pecumeter

-:—COLE ere chown in figures 16 and 17. A brief sunmary of soms of

the important characteristice of the wing in various configurations
is prescnted in table II.
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The effects of Reynolds nurber on the characteristics of the
ving wero e3all over the range investigated. For this reanon data
showing the offect of Reynolds number are ziven only for the basic
wing configuration. .

Cheracteristics of Basic Wing

stalling charecteriastics.- The resulta of the stall stulles
. arp pregented in ficure 5. For the flaps-off configuration the flow
assumed a spenvise direction towards the tip noar the leading edge
cf the wing at low 1ift confficlients. The rezion of outflov gradually
increasel, Yoth epanwien and chordwise, until at Cyp w 0.5 stelling
began at the leading edge of the ving tip. The stall thon progressed
slovly inward and rearward as the angle of atteck was increased,

The ctnll pattern for the wing with split flaps wns similar to
that for the plein ving oxcept that the stulling at the tip began
at 2 higher 117t coefricient ad extended ovec a larper portion of
the chord.

Force chagncterinticn.- Data civen in fisure 6 for Roynolds

-
nwrbers of 3,09 x 1¢0 ani 9.60 » 100 ehow that no appreciable scale
effacts in this Raynolds numbor ringe were evideonced for the wing
with elther the split flape off or on. At moderate to high angles
of attack the p!tclhiing moment was sliphtly more positive for the
higher Reynolis mmbder conidition. For the plain wing the increase
in Reimolds number causni 2 redustion in Clyax of about 0.0k,

The ving arhibdited decidedly nonlinea:r 1if't characteristics.
For the ving without flaps the 1lift-curve slope increased from a
value of G.053 at zero 1ift to & value of 0,066 at Cr, = 0.35 and
then decreared as tho angls of atteck was increased. The low 1lift-
curve slope of this winz at low angles of nttack ip attriduted, to
a large degres, to the low =spect ratio of the wing, inasmuch an the
1ift-curve slope celculated from two-dinencional data for a corre-
oponlin:: unowent winz of the same asgpect.ratio is within 10 percent
of the ohsearvel clopr., The maximm 11ft coefficlonin were about 0.55
for the nlain winz end 0,95 for the wings with split flapas., It 1o of
interoat to note that the i"ximum 1ift ccofficient for the plein
wing wes higher by approximntely 0.15 thmn tant obtained in two-
dimensional tests of & similar profile (reference Ly,

The pltching-moment cuuves of the wing (fi3. 6) wore also
nonlinenr and the variation of the lonzitudinal- atab}lity parameter

aCy
T with 1194 coefficient wmo lnrme (f4¢, 16). Yn tho cane of
“Ch

N bl 4 e 1B S
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the plain wing, at zero lift the slope of the pitching-moment curve
was positive and at Cp, W™ 0.20 to 0.50 the wing bocame neutrally

stzdble or olightly stable. A large unstablo variation of the
pitching mcment occurred between CLN 0.50 and cI ) enl a% °I

o steble vordation wos cbieined. The pitchirng-mement vardation for the
flapped wing wes similar to that of the plain wing. Exemination

of the stell studles (fig. 5) associetes the onset of the destudbi-
lizing eflect with a rough and stelled rcpion at the wing tips.

The drag coefficicnto wero vely righ at moderate to high
11ft coefficionts. AS equal valvea ol lift coefficlent above 0.6
tho drag of the wing with fleps was lower then thét of the plain
wing. It shculd be nointed out thet initial stalling began at &
consideravly higher 1ift coefficiert fer the wing with split fleps
a8 camprred wita the plaln wing, ocnd consequently the large increates
in dreg occurred leter. From figure 19 it moy Pe seen thas, for
the usnumed conditione, the calculeted sirking spced is high at all
forward syecds for both the plain wing and wing with eplit flape.

Cuprariecn with &:-perieg wipe.- 4 compericon between the
charecteristics of tho wing descrided herein ed & wing of noarly
ldentical zlen form tut incorporating W.CA G&l-ll-" ulrfoll cections

(refcrenco 1) is presented in figure 7. Tho roeults shov thet the
aerodynemic charzcteristics cf the two wings dlffer greutly in
several lrmportant respecte notwithetanding the near identity in
ylen form end thet the cheracteiristizsc of the circtluar-avc wing
are much inferior to thoso of the NACA G4y -112 wing.

The data shiow that much higher mexirmma 11lt coefficients and
conpiderably lower drag cceificiente were rcelized for the Gi-serles
wing. The flup effectivercss at Cp wag olso much greater.

For the Gh-serict wing no lmrge chenges in stability occurred up to
zaxizum 1ift, and at muximum 1ift the pitcliing moment broke in an
unstablo dircction. On the other hand, feirly large chenges in
stability through the 1ift ronge end « atoble viwiation in the
pltching mement ot high angles of etteck were noted for the
circular-erc wing. The linocr character of the 1ift and pltching-
moment cwrves up to Oy for the 64-serics wing indicetes &

different otall progression from that exporienced by the wing with
circular-urc soctions. For tho lettor wing, stelling bogon at a
relatively low lift coofiicient &t tho leading edgu of the wing
tips and gradunlly spread rcerwerd and inbomrd; stelling in the
case of tno Gi-cerics wing (refcrence 1) occurred suddenly near
Gr"'w.x ead encompusced tho entire outer Lelf of the wing.
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Yeading-Edge Flap Investigation

The force and stallins characteristice of the wing were improved
by addition of leadins-edge flaps to such an extent that reasonably
good cheracterietics vere obtalned. The effectes on the characteristics
wvere nearly the some for vither flat flapn or curved flapa.

Porce cluarnctoristico.- The effect of the leading-edpe flaps
was to delay reparation of the flow to a hirher anile of atteck.
he 1ift cwrve, accerdingly, was extended until) a maximum lift
coefficient of approximately 1.18 for tho wing withovt split flaps
was attainel (f1g. 5); the shapo of the 1ift curve nenr maximm 1ift
vas vory aimilar to that of the wing without le-3ins-edpe flaps. The
paximum 1ift coofficiont with aplit flaps war ahont 1.52 (fiz. 9),
but the 1ift curve broke more sharply at Cg than was the case

without leadinr-ed e flaps.

The addition of lealini-edre flapve reduced the tra- coeficient
at 1ift coefficients above O.h und 0.65 “or the plain wing enl wing
with eplit flaps, ruvevectivealy, however, the Ar~z coefficients of the
wing with lecding-edze flaps were atill hizh *n the regzirn of max‘mm
1ift. In terms of ai:rplane rlliing characteristice (1<, 15) the
leading-cdge flaps, beeldns reducir.. the »)11irn, sperd coucit by,
reduced the sinking spesde at 11ft coefficiontr e rreavonitue to tho
approach condition. The values of a‘rkin: upeod btaind with
lealing-odge flap are, for the useumed rondltions, in excear of the
aaximue value of 25 feet per asscond recnmmenied in reference 5.

The main effects of the lenilng-edge Mlavn or the pltcohing-
moment characteriniics wers the slimination -f tue larz. docroase
in stnbility at moderate to high anmles of attack thnt oceurred
with the bazic ving, and a relucticn in stadbility in the low lif¢

ac.
cosfficient range. The variationn of (-2 with Cp for the

A

/8L
wving vith and without londing-edge I"leps (t'1c. 16) gtve some 1dea of
the magnitude of themes chanpes in etability. Above Cr the

pitching moment of the wing with lealinr-edge flipas var“fgi in a
stable dirnction,

The chnracterintics of the cirrular-arc ving with leading-edge
flape were -juite similar to thoon ol tae Ghl-lm wine in 1 oimilar
confipgurction (ref'ererce ?) with reapect to C - anl wilth resapont
to the varintion of pitching-moment cocffloiont with 11ft cosfficient
at high angles of attack, (See fig. 10.) The drag coofficientn of




10 NACA RM No. LTE23

the circuler-arc wing, however, were conciderebly greatexr then
thoge of the Giy-112 wing.

<] hara o «= In contrast t5 the early tip stulling
of the Ytasic wing, stalling of the wing with leuding-edpe {laps |
occurred initielly in the vogion near the root (fig. 1l1), so that
no less in stetility occwrred throughout the lirt renge. At
mederate 1ift coefficients rough flow originnted behind the ianbonrd
erd of the leading-edge flap. 4#s the engle of alteck wan increused,
the rough flow apread both inboard and outborrd, while the portion
of the wing directly tehind the inboerd end cf the {lep tecume
stalled. The etelled erez then broadened, noving irbourd at a
faster rate than 1t progressed outboard. At moxirim 11Tt the center
section of the wing was almort completely stclled. When the split {
flaps and flat lecding-edge flepe were on (1. 1i(b)), the tipe of
the wing staelled ec epproximetely the caise time 25 the root gecticus
causing a cudden loes in 1ift alter CL"t\x vap reeched. For the

:

ceme condition with cwved leadirg-edge fleps on, tip stalling wac
rot cbteined end the stall progression was simtla:s to thut chown
in ripwre 11(2).

Xifectes of Furelnge

Bznlc wing.- As chown in flpure 12, the additién of the fueelnge
in ary of the three vertical positionr to the 1leln wing czused no
large changes in the wing churucteristics. A sllght increase in
CI-na.x was ottained with tho kigh end mlidwing asmrwpenments. ‘The

increment in drug at zero 1ilt was ubout 0.00J0 ana then decrenced
at highe:r 1ifta. Az nomelly would be expected tue luselage
rroduced & recacnuhle destabllizing eifect tivouzicut tue 11t
range. (fee fig. 17.)

For the wing with cut-out eplit flaps (fip. 13) the nddistion
of the fuseluge, a3 in the case of the plein wing, dld not produce
any wusually lerge changes in the churacterdstlics of thwe wing.

It 1o evident, however, that the high-wing wnil midwine crrungenentis

Led bette: 1lif't and dreg charactecietics then elther Lhe low-wing
errangenont or the fuseluge-ofl condltlon. Inwnieh as the center

section ol the {la2ps wes remcved for thece tesis, the lucreage in

117t and reduction in diag experienced when the fuselege wno in

the high end midwing poeltlons may rerult fiam alleviation of the .
deprenzion of the span louding caused by the "lrp cut-out. In fast,

the chiracteristics for these two errengementa wpproach thosne of

the fuselage-off errangement with the {lupe continulng into the

root eection (fig. 9).




-

Wing with leedini-edgs flaps.- The characteristics of the
midwing-fuselage dombination with flat leading-edgo flapes differcd
in several important respects from those of the wing without the
fuselage., (Seo fig. 1k,) The maximum 1ift coefficient with aplit
flaps off wae increased from 1.19 without the fuselage te 1.40
with the fuselage whereas for the wing with gplit flaps there was
1ittle change. The reason for this large difforence in fuaclege
effocts.on the maximm 1ift coefficiont of the wing with and without
split flaps 1s not clear, end insufficient data are available to
analyze fully the offects. The drag corfficients, with eplit flaps
on and off, were noticeatly reduccd by the addition of the fuselage.
At vory high angles of attack an unstable pitching moment occurred
with tho fuselago on, in contrast to tho stable woment obteined
without the fuselepge., The reascn for this change in pitching
morent at high angles of attack cen bost be explained by refeience
to the stall studies preeented on figure 11, It 1s epparent that
the fusolage nrovented the stall from erveloping the rcot sections
until £irally the wing tips comnenced to eilallj the +ip sinll
produced tho ungtabls pitching moment pievioualy montioned.

It chould te pointed out that data on tie MACA 6&1-112 winz

in referenco 2 suggest the rossibdiliiy that the nforementioned
unatable pitching-mo-ent variatior. ot the stnll zicht be elinminuicd
by oithe» a chenpe in fuselase posi‘ion or a :cduction in the poen
of tho leadirg-edge {Jap.

COICTUTICNS

Fron the resulto of the irvestiration in the Lrongley 19-foot
preejure tunnel of n 2% sweptback wine with thin symmetrienl
cirenlar-arc airfoil rections, the following concluaious ray te
d:-awm!

1. The cheractoristics of the teslc vwing, fron low-cpeed
conaiderations, were poor.

2. Maxioam lift coefficients of about 0.05 erd 0.9% wero
obtaired for the plain wing and for tho wing with Wmlf-cpan aplit
flaps, reapectively. large unatable variations in pitching moment
caused by tip etalling anl appreciuble increasen in dreg occurred
at moderute angles of attnck,

3., Tho wing with leadingeedse flapn exhibited reasonably good
characteristics, The addition of leadin;-edge flapas increaped CI
16X
to 1,18 for tho wing without rplit flapm and to 1.52 for the wing with
split flapa and eliminated tho large unctablo variations in nitching
momont by delaying nstalling ovor the outboard smoctions of tho winc,
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3. A fuselege located in the low-wing, midwing, end high-wing
positions produced no large eifects on the churacteristics of the
basic wing. For the wing with leading-sdge fleps the variation
of the pitching moment near meximws 1ift was reversed from a ctable
to an unsteble condition by the eddition of the rusclage in the
middle position.

. 5. A varietion of Reynolds muber frem 3.0Y X 106 to 9.60 x 106
had no uppiecieble effsct on the ~haracteristics o the wing.

6. A ccmparison of the baslc wing chrvacteristics with thqpe
of a 6!&1-112 aweptback wing with neurly idertical plun form revealed
that, fram lcw-speel conciderations, the cirdur-muc wing was
decidedly inferior in mcet rempects t> the Si-nciies wing. With
leading-ed;ze flape the charucteristics off the tw. wings more nearly
approached eacl othe:, elthough the drcg of the ci.culerr-arc wing
was still conzidsredly higher than that o the &:-seriss wing.

Memoriel Aeroneuticel Lebcratory
National Advisory Camittee for Aeronautics
Langley Field, Va.
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4. A fuselege located in the low-wing, midwing, end high-wing
positions yroduced no large eifects on the churacteristica of the
dasic wing. For the wing with leading-sdge fleps the variation
of the pitching moment near meximuz 1ift was reversed from a ctable

to an unstable condition by the addition of the rusclage in the
middle poasition.

) 5. A variation of Reynolds muber from 3.09 X 106 to 9.60 x 106
had no appirecliable effect on the characteristics o the wing.

6. L cemparison of the bapic wing chzyactesistics with thqe
of & 64-112 swepiback wing with nearly iaertical plen form revealed
that, fram lcw-speei conciderations, the cirmlor-mc wing was
decidedly inferior in mce: respects to the S4-scirles wing. With
leeding-edise flape the cheracteristics of the tw. wings more nearly
approached each othe:, although the drcg of the cl.culrr-arc wing
wes etill conziderably higher than that oi the 8i-series wing.

Memoriel Aeronasutical Labcratory
National Advisory Camittee for Aercnautics
Langley Field, Va.
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[Dimnaions in inches]

Distence behind Furelage
fuseluge ncse dicmeter

0 Q.20
18.00 9.84
22.05 11.80
27.39 13.8
3U.56 15.60
42.3% ' 16. 60
48.00 16.80
112.00 16.80
122.00 16.32
132.00 1%.90
1%2.00 12.
151.20 .
162.00 .
170.95%

WATIONAL AINISORY
COMMITTEE FOR AERONAUTICS
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TABLE I

SUMNARY OP THE CHARACTERTSTICS OF A CIRCULAR-ARC 42°
SWEPTBACE WINZS WITH VARINUS PLAPS

8Crmax

Clmax (deg)

D/L st
J.£5 ”Iﬂl

Wing

0.208

Fof.

Cy

~a
6 1.0 1.5

Plat
leading edge

rlat hndlnf
edge and split

21.%

b.

Wing-fuselage comdbination; midwing poeition

0.89 20.0

0.226

1]

M I e

Split
{out-out)

Plat
leading adge

Plat leadin
edge and aplit

21.5

NATTONAL ADVITORY
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Figwe |.-Sketch of wing ond fuseloge. Wing orea ,4728sq.in.; meon
oerodynomic chord, 35.31in. , aspect ratio ,3.94.







contvuous sph? flap
cutou? spit? Flap

J .- Schematic drowing of high WY dwices
for 42° swept-back wing.
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(a) Flat leading=-edge flap. e

{b) Curved leading=-edge flap.

E

*.

|

i

Figure 4.- Leading-edge flap installation on 420 sweptback wing. x
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(o) Spiit fiops off. (b) Spiit flops on. =~
Figure 5 .-Stalling characteristics of a 42° sweptback wing.
R= 8.20 xi0°
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.“.:I.-I.IS - 2 s

\0) Spiit flaps off. (b) Split flaps on. (c)Midwing fuselage ond
STVEE., split flaps on.
Figure |l -Stalling  choracteristics of o 42° sweptbock wing witha flat leading-edge flop R=532 )"
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cutout flap
: Fl=p i
T
; i i ol BTSSR
: basic wing i
. w=—-—— leading-edpe llav i
o = —. leading-edye flap and ™
midwing fuselape :

=t b 1

Pigure 16.- Variation ‘of (dCp/dCy )y, with 11ft coefficlent for a 429

sweptback wing with and without a flat leading-edge fia
R205.32 x 108. i
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o

Wing-fuselage locatlion ‘

--—— Puselage off
----—: Low wing
—- —Vlidwing
—- —High wing

e ...._._....L.._....

g EE S

i
P

Pigure 17.- Varistlon of (dCy/dlp)g,, with 11ft coefficlent for a 42° swept-
back wing for several winp-fuselure arrangements. R = 8,2 x 100,
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